Our laboratory works with small animal feeding behavior.
Our experiments with this new system follow the same simple procedures as those using the old hardware. An initial (time-zero) image is taken prior to introduction of the animals, and subsequent images are obtained at designated intervals for the duration of the experiment to record the disappearance of food. These images are stored on the hard disk until the user wishes to analyze them.
Image analysis is performed using a modified version of the MATLAB software presented in our previous publication (Rowley et al., 2003) in which each image contained data from only one behavioral arena. What differs is that now, each image contains the data for all of the arenas. The interactive software de-multiplexes this image resulting in a subset of arena-specific images. This is accomplished by having the user specify the number of arenas present and then clicking on an image to identify the location of each arena.
Flexibility of experimental conditions has also been increased by permitting variable numbers of food items, food item size, shape, location, and color. The user interacts with the program in defining these parameters by clicking within the first (time-zero) image, thus allowing for different sizes of food items, different camera distances from the arenas, or different camera resolutions.
Subsequent processing is as published in Rowley at al. (2003) . Briefly, the images are masked to areas around the food items (Figure 1) . These images are then converted to binary form and consumption of each food item over time is calculated by comparing the pixels of the food item at each time-point to the original pixel count from the timezero image. The program outputs both a table and a graph of consumption over time (Figure 2 ), and saves a data file for later analysis in MATLAB.
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Throughout the process, user interaction is sometimes used in place of full automation. Doing so provides two important advantages. The first is that it keeps the software simple. Avoiding complex computer vision algorithms makes the software easily modifiable by anyone with a little programming knowledge. This will permit other researchers to customize it to their needs. The second advantage is that it allows the user to oversee the process while interacting with the images. Many problems, such as poor lighting in the arenas, can be quickly identified through this minor level of interaction.
In summary, while this new system requires a bit more user interaction, it ensures maximum flexibility in food and arena shape, with greatly reduced cost, time of construction, and maintenance. By increasing the complexity of the custom software only slightly, the need for custom hardware is eliminated permitting the use of off-the-shelf components (a computer, a webcam, and inexpensive webcam software).
Availability. A copy of this software is freely available through the MATLAB Central File Exchange (www.math works.com/matlabcentral) and is entitled "Feeding Monitor." In order to run this software, the user will need at least the base install of MATLAB (the student version is fine) and the Image Analysis Toolkit for MATLAB.
AUTHOR NOTE
Correspondence concerning this article should be addressed to M. Rowley, Department of Biology, Berea College, CPO 1972, Berea, KY 40404 (marc_rowley@berea.edu) . Figure 1 , the B group is the last three food items. y-axis: Each food item consists of 100 consumption points (100%), thus each group has a total possible consumption of 300. x-axis: Each image (row in Figure 1 ) is a timepoint, taken every 15 minutes (points 1-5) or 60 minutes (points 6-19). In this experiment, the A group items were preferred.
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